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v^^yy bW<D*~-rf-^v K£-g-*rtB^©*^-f yy bm^ft* b^y 
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v \ftmn<D <m -r y z - ? ^ - * ^ © ;i/ - ^ 4 > & * -r s 3 1 * 

# ^ £ -f S ft X ^ A 0 

<Di&m a o^m lew z r ± u y^m & t o r e> 3 £ & n •? z yt'tem */ 
[M12] ^^iia«©—^©ft^^x^Aic:i3vxT, u>^m 

*dr'7%V h^-^I^Mil^SNMP (Simple NetWork Management Protocol) 
[0 0 0 1] 

(Wavelength Division Multipiex : WDM) 2/5£© 
*?hi7--jr (NW) IC#»J, #K * 9>f T > b 9 ^X^T l/> h IC, 

[0 0 0 2] 



2 



2 0 0 0-3 0 



^ #5p 11-28302 9© 

M75-*illT, SDH (Synchronous Digital Hierarchy) tfHRgttlCflX 
flMfcStlTl^*. SDHtt^j&&gl 5 6Mb i t/s©STM- 1 Z^-Xt. 
U $!llOGbi t / sOSTM- 647 l/-A7*-Yy h * Ti&^fb$ tl<fc 
5 £ LTV>& (SDH©7l/-A7*-7^ hJCoV^TttB 1 <D^~f<Dy *— V 
>y h£#Mo ) o 

[0 0 0 3] 

3£Sl?l£ SDHfc |hJ€I© SONET (Synchronous Optical NETwork) 
iS^V7 f ; hX#>#- Kkftt)Tfe»J, BIK*UfS<Z>SDH.fc3ieB-5 s :7 7* h© 
SONET #3fetea£©£«re, T?K: SONET/SD Htt*aUC*£S& b fcft 

^^^■^AA^*{C^A$tlTV>S 0 ^©^JH, SONET/SDH»^ 
J»U SONET/SDH>f>$7i-XA- K©nx Mi*$SlCT#o T V>£ 

o 

[0 0 0 4] 

ft 7 t >T A(Z>#MS£ $ £ JC±tf £ z. H *lT v**„ 

[0 0 0 5] 

— n>trn.-^^#, #K:;u-#©&$IS©ii#ki:^b<, 1 0Gb it/ 

ttGb i t / & SUKDtsm* y * -7 ai-X&mmVTlSV . SONET/SD 
H, Fiber-Channe 1 *$<Dtomm&1Bifii&mZ£ tlT V*£„ 
[0 0 0 6] 

*£3fc©3fetei£S/;*^AT-ki:. a>hT:i-*jHgJCffin<&/^5ry h £ SONET 
/SDH&SVWiFi be r-Channe 1 IZ tf>^LT, $ *>ICWDM 

[0 0 0 7] 

Slt'it SDH>f>^7i-XS:j|o^^©^tPo int-to-P 
oint— Protocol (PPP) 4P&AfV*T, I P (Internet Protocol 
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W 4f^Z 1 1-28302 

) -NW>|i©W7 h £ SDH-NW«7l/-A7>t-7^ h (DA-^-^J]/Zi y 

^C^jSSitTVy fcf^U ?^>f 7> h (Client) ^-f D- 

U m{CA^^--A-/\ry K (Path OverHead : POH) &##bTSDH7 

/t— K (Section OverHead: SOH) tC#A 1>T 7 U- A&tfB£^ b 

[0 0 0 8] 

fc33, @l©SDH7l/-A7>f-'77htCfe^T, Ntttl56Mbit/ 
s S^-XtlfeSTMMIOZlilT'^y, 156Mbit/sfce>&N=l 
. 622Mbit/s&?,tfN = 4 > 2. 4Gb i t/s)5;P,tfN=l 6, 10 
Gb i t/s4P,«N=6 4tfeS 0 
[0 0 0 9] 

S*^T?S>y, MX-tfl TUg$t-tt5 0 GH z y K#&#> £*lTV>£„ ^ 

tihiitmisTmftm&n (tdm) s^^a^d?/ hiz&*v*)\s&<mvmTz> 

[0 0 10] 
[0011] 

Uy trt&mmifc-tf&milte&o Z.<Df% WDM-NW0ffiAPX*©TDMIt 3 

r ms& <d mm n m * m % 1 1 v % e> m & * % £ s & . 

[0 0 12] 
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[0 0 13] 

, S ON E T/S D H7 U-^fflSOH^? 9>f 7> h #3* S JCftIM 
£v^M#jW£oT£T^& 0 Lj^Lfc#e>> ^©SONET/SDH#i 

[0 0 14] 

y^M^lC^rSZlillC^So ^©;V-#©M?&I&3»^ (lOOppm) 
SDH©*© (2 0ppm) <fc »J 1 *&^V\ 0 
[0 0 15] 

$ £>lC#3fclC=foHoT;i/--##SDH j e>F iber - Channel lC#ffcL 
fc>f > # - 7 x £fE y jWiSKT?* y . £ < $r L v> 7 I/- A £ 

[0 0 16] 

[0 0 17] 
[ftS & * fc #> ©#^] 
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[0 0 18] 
[0019] 

imn&mm i ] 

[0 0 2 0] 

®2{C^V^T. lOliWDM-NWt^U, flfiGD*^ h t7 - * £ <D^#gJ5 (ffi 
An) icaHSStlSTDM^jH^g (40Gigabit/s TDM System: 4 OGTS) 1 
1 i&fi^gJ^M^It^fi (WDM-MUX/DMX) 1 2 fc, WDM-NW 
1 O^i^tr^M-t 2>yf<U—Ssa>ZsX."r2* (4 0 G NE-OpS) 1 3 H £ 
4B*.TVt«. fcfc, 4 0GTS1 £ i-CtenC^J&L 

[0 0 2 1] 

-tfi3fcy©7>f >1/-Mi4 0 Gb i t/s t Lfeo hU 

vx.zvizmmzft&p^jTybm^iivrte. hu-h 2. 4Gbit 

/s&£V\l£l OGbit/silL iS^r7*—^v Mil P&ifc^bfcSON 
ET/SDH, IB3fS<Z> SONET/SDH, I PlK^fiOG i g a b i t - 

Ethernet (%JSJffcJ:F iber-Channel), V>Ji^5 £ tcff 

[0 0 2 2] 

®2"ett, I P/SONET (DM tltDPT (Dynamic Packet Transfer) 
U>^2 1© — OGbit/s X nagT^jHi- S U V — 1/ 3 > (Dy 
namic packet transport technology and applications overview, http://cio. 
Cisco. co. jp/warp/publ ic/cc/cisco/mkt/servprod/opt/tech/dpta#wp.pdf^|flg) 
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IB3fc(DS ONE T<DMH LTOC- 1 9 2<DB L S R (Bi-direction 
al Line Switched Ring) 2 2 CD — Kf^fcl^D J: o }C40Gbit/sX n$£T? 
^-r-&T^U^-^3>3&^ IB5fc<DSDHCD0>j£LTSTM- 1 6©L 

T (Line Terminating equipment) 2 3 -£*l^?*l4 0 G T S lCg^£;ft£«t 

[0 0 2 3] 

#^>f T> h$g3i (Work Station:WS) 24^GSR (Gigabit Swit 
ched Router) 25^bTGbE (Gigabit Ethernet) 2 6 tl&Wffc 

[0 0 24] 

(1) ^7^f7> h©d6ffl L/TV*£:$" — A — /\y F (OH) £&;fo-f> if$3gbfc 

(2) »OH5:^lLTWDM-^i> K • ^> KEra©Mm^lCfflV% 

So z:<z>b#, i^y h i/- httOH(Djiiii©^^^±# , rs 0 

(4) $f3|OH©tfHC, ^yfXiE (Forward Error Correction: FEC) /gfcfy 
o^feSM*JfTiEl^^ hijVy* (FEC-PM) S:MV^WDM©^f 

(5) mMOHOfp tc, ilAA^Dy ^W«E©fc«b©lfy h/W hfcMSLT 

[0 0 2 5] 

mAP(CTDM«||g&tffrMOH©#A • tt«&9I8tg£:ffi*.&T DM^igi 



ffilE#2 0 0 0-3 0 



W 11-28302 901 

[0 0 2 6] 
[0 0 2 7] 

M3 CfcV^T, #^>f yy YWV> SDH7l/-Ali2 7 0*N*9*8 \f y b 
©12 5ms©»7l/-m5^ WDMlt(iSDH7l/-A&ti-& 
"TIC, ftjg©$fem^g*^b i tMUX (t^y h#Mfb) U ff^ODOH, fip^> 
F E CM, C L K»8i«Xtffir At5. 
[0 0 2 8] 

[0 0 2 9] 

MSI&$I5, fiP^/ty-^ — # ^Qffi^e — # (I. Shake, H.Takara, S.Kawanishi 
, and Y. Yamabayashi , "Optical signal quality monitoring method based on 
optical sampling", Electron. Lett. , Vol.34, No. 22, 1998#M) Srffl^T-?- 

. 3:* h£Ttf£Z:££, V=y>( yy h>f y^rJ Ky^y h©M»lCi:S%©T? 
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[0 0 3 0] 

IfffB (2) JCoVATli, ^Wlt^:.):^®^^ h • A>f 

*HffiO^it'tt4 0G NE-Op SA^e>©M^n^> Kfc^MlCjtfcl 
fSfcfe®, &5 Wi^gfr £><D^#£4 0 G NE-O p S s\±lfZ>f=.&>(DD 
CC (Data Comunication Channel) &£&>fcf^£'t"<2>= /t^* — V^;*^— £ 
M©A°U-r>f f iv *V h • /t-f K ttfa&M&Mfrb<D^%k (remote defec 
t indication : RD I) if£j£M©fc^ h • IT %&. V\, 

[0 0 3 1 ] 

ffrlH (3) ICoVNTli. ffim<Dm%%:ffim<D* J <r*MZ.&m'*&fcto<D J rV $ 

, A1=F6, A2 = 2 8©7l/-AiSai©/W h £$9£lOHlC#ALT=b& 
V*U JM©A*->»gIJ^^%KV^ Al, A2*S*IV^5fc, SDHtffl 

b T £ £ *U * 3 „ 

[0 0 3 2] 

MAfcE, STM-16©-W) £fcT?SDHKlJ*^Ti«»ITO5l£a*#l3' 
tg£fc£o ff«7 U-J±<DmMlZ> m3(DWT*&3 0 *N* 8fcTy K KP*>SD 

[0 0 3 3] 

1MB (4) iCO^Tte, if«OH©tf»©1!B«JCFECfflCD^aiy *tf*y h 
[0 0 3 4] 

Z1Z1T-, FE C^#<Z>S^tt*SlSffl© I TU-G. 9 7 5©Re e d • S o 1 
omon (255, 239) (ITU-T Recommendation G.975, Forward erro 

r correction for submarine systems, 1996#M) "P^J^V^ L„ f& U tTiE ( 
Single Error Correcting: SEC) , MiKHammi n gfij-^"??*).^^ 
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1—2 8 3 0 2 9^ 

Bose— Chandhuri— Hocqenghem(BCH) — n 

, n>i) ^T* ; fcm^^o FEct^kmu £&aju ^y^h^u it 

o 

[0 0 3 5] 

^yfTiE^lCx^-|TiEA;i/X$:^mbTEX-OR{C t J:y hfcS 

"?>h?:itT4 0G N E - O p S lC®fcI-r£«ifg$: F E C - PM£ -?o Zl 
©FEC-PM©^tg£mvNTWDMg|^<ftM : 8i£fi : e> zi£lc<t: y, SDH^t 

[0 0 3 6] 

BtflH (5) lC^>^TfcJ:. I P/SONET^G igabit-Etherne 

t ^<djv- *mm<Di%&<Dffimm®:mT*2b2> 0 jv- * <Dmmm , mmiz'&%:<D s d 

[0 0 3 7] 
[0 0 3 8] 
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[0 0 3 9] 

mzttftmovuvv (clk) mwLmmmmm®<Dm&Mz^'*a m4iz 

35V>"T\ 3 1, 3 2, 3 3, 3 4 IZC L K JSM!&^g![H{&, 3 5tt^CLKB 
ITfiffll^flgia^ 3 6tt^-/t-/\y K^A/^ltIlI{?& (OH INS/DR 

p) , 3 7 izm%&&/m&mi,m&, 3 sit^m^m^-mm^ (mux/d 

MX) T'^So 

[0 0 4 0] 

ZlZlTf, Hlfl0CLKMt^?:f 2ilU Mft^Dy (Building 
Integrated Timing Supply : BITS) H mffl IT V>£ £1-£„ £fc> 
*>5v>liff&©^ttA^e>0DA^7CLKM^HtS:f l> f 1' rrT% f 1 

<f 2<f l' iifs. iIOH^#At§fcfe, #fi^-tSi«JcM^ 

[0 0 4 1] 

S D H ©3K>T > # © J: 5 IC^651C S D S D H^m&mztf -f > # ffifC 
[0 0 4 2] 

ItxZyzrflim&Lii-t&o H4K:fc^T, CLKM»«3E8IEn&3 1, 3 2^ 

y^-rw h^tiTv^s^M^fe*;, ^©ftfitt^^y pasties rufcu. 
3 3t% 7s*v~7 mm<D&m & mma a* t* « r © c l k m ^t5t^«nsiig& & 

v7#kmG>&£.£m&&M9il1r ik7> 9- v 7&elZ'<>( u — K-fl-^S: 



ffilE#2 0 0 0-3 0 



1-2 8 3 0 2 9' 
[0 0 4 3] 

04ic£v>T, ;i/-^^e>©A*f 1 teCLKM^&^gllllS&lCj:*; f 2lC|Ji 

o 

[0 0 4 4] 

•TSWDM-NWtcaifflLfeWSr^-r. 
[0 0 4 5] 

H5JCfcV*T, 4 0ttWDM-NWTf*iJ, tf&CD * y h »7 - * £ ®^#3P (ft 
AP) lC@Efi£*l£TDM<£j£^g (40Gigabit/s TDM Ring System: 4 OGT 
R) 4 lil, tt&£»&!l#MdlHi3&ff (WDM-MUX/DMX) 42fc, WDM 
-NW4 0^&fat5t^l/-i/H>i/XfA (4 0G NE-OpS) 4 
3i:S:^ATV^S 0 4 0GTR4 Uii^lE 3 n (C^fi^ Lfe 

#JMIWcl&£53*is. «i<o^i6©^lBi:H«K:DPTy>y 

2 1, OC-192BLSR22, STM-1 6LT23, GbE2 6^JKg 
[0 0 4 6] 

ZLZLT, — 4 0 G b i t / s <D^ -V */l/tCfcV*T U > ^ £ 
fc«b, 4 OGT R 4 1 ligl 1 <DmM<DJ&ffli<D 4 OGTSIC^ftSfeMffli'nxa 
(XC) &fllinLfc*J*&IRj*.TV*S. #^fc©^J»T?tti©XC«tBJC 

[0 0 4 7] 

^COSONET ADM0XCS2. 4Gb i t/s~l 0Gb i t/sCD 
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XZKDfcm&frb 50Mbit/s £V^#&tf>AXS:A:/ K;i/LT^S. fiP*> 
, 1 0 G b i t / s ttt 1 9 2 ^ A> h> Life »J , BLSRf 

tt4 0Gbit/sX4 0Gbit/s«T^5, £ fc, XCIC»MS> B£ 
^'fyf (T-SW) fcM^Tfcy, S#lfttc* ^ U b7 K 

©Ifrfl^g «ioomhz) ic£-e;\°^ wi/MH&bfctt*u£&e>&^ 0 

[0 0 4 8] 

K;i/-t<5^*S: 2. 4Gbit/s &£VU± 1 0 G b i 

[0 0 4 9] 
[0 0 5 0] 

r ©#5££^m grille J: SfftPSW:, Add/Dro ptSf^5:itfeI 

lA o y^r-^5:fff<z)-f>^-7i-^xD^ Metayers zl^t^^&i^;!: 

[0 0 5 1] 

m-t^mz-D^x^mmit-t^o mm. #mm*itm hltq3 4 

y$ — 7i-X^CMI P (Common Management Infomation Protocol) 3c — 
CORBA (Common Object Request Broker Architecture) %s< — XlZfflftjfr 



ffifE4$ 2000-3074905 



#5£ i 1 — 28302 9' 



[0 0 5 2] 

M*)ffi&t£<DiZ I h9-^©ig$T^SSNMP (Simple NetWork Man 

agement Protocol) ^fey, *mM<DJ&m-V 1* Z. ©^I:^t5 0 -fib. TL 
1 feSV^^j:CORBA?:ffl^^T : feI^^„ 
[0 0 5 3] 

[0 0 5 4] 

©|^S#&£o 3tlJCOV^Tli4 0Gb i t/s ^-(Dtf 1 © 2 . 4Gbit/s© 
[0 0 5 5] 

imm<Dmm3] 

[0 0 5 6] 

«k mz&mm&mMT'te. ^m^tkm^m^z^^^rzybmcD^u^ 

^^3>{Ci:oTltt^^$tlSc BP*, DPT'J^miPS (Intellig 
ent Protection Switching) ~e&fflr£*l«U OC-1 9 2T*liB L S Rt'lfci 

[0 0 5 7] 



fflfE4# 2 0 0 0-3 0 



W 1 1 — 28302 90 

-4 r > hiz & o r & wd m - n wit'U y wx. x vs. v v * t. v \ e> 

— gp©>f >#7:n-;* (IF) K©tUCftleU yof^i/3> 5:WDM- 
[0 0 5 8] 

[0 0 5 9] 

K6tC;i3^T, 5 1, 5 2, 5 3 IF, 5 4 ttTDMMilOHjf A 

[0 0 6 0] 

WSlC*fjS1-£<g^I F 5 1 li. SDHfea>f>^7i-^ (SDH Physical I 
nterface : S P I ) > S DH7 U — J^MfflMBt (SDH Frame Synchronization : 
SYNC) , SONET/SD H#L3£$$ (Pointer Processor(w/o stuffing) : 
PTR) R&I P)V-^-f >if^tmm (I P) STM-16L 
T{C#JC5-rS{£^I F 5 2te, SPI, S Y N CM^!&£^®i& (Multiple 
x Section Protection: MSP) ;fr*<D&U, 3; B L S R, D P T U > >flZM 
jStS®J|IF5 3H 4M>f >#:7:t-X (Physical Interface: PI) # £ 

[0 0 6 1] 

TDM&tf#rMOH#A • ^*&3I3|S5 4&, ^ D ^ MSEfllieflS (C 
LK) , «yCTH«F##A- *feffi»tB» (FEC) , XCS^tf^«#M^« 

081 (MUX/DMX) (&33, fll ©HJgCD^<D4 0GT S IZftfc-t Z*)® 

Tttxctt^^^vN 0 ) #.r>*p ij^e>&oTv^ 0 

[0 0 6 2] 

@6T'»^nfi'i'3>j|l/0STM- 16LT^e,02. 4Gbit/s| 
f^<llIF5 2W©SPl!()^ftS, r*tC, <Sj|IF5 2rt0SYNCT'S 
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9 11-28302 9© 

f)©Ki, K2 = oo-efetitf, ^Df^j/3>^7?f^-h$H5. ^-e> 

[0 0 6 3] 

l*3*fi3aiKMWettl*^eS*i:, <£^IF5 2p*3<Z>SYNC#LOS (Loss o 
f Signal) „ LOF (Loss of Frame) Sr^tfiL, {£3? 1 F 5 2 f*I<Z)M S P IZM 
MSP liWDM — NW(C33V*T3tfl»J*3*<&T DM^jll^Stf 1 ©!^^ I F <D 
MS PtCfnJ^oTS F (Signal Failure) £K1, K 2 A>f b £MV%T3j£3|-r5 
„ S F £Stf^ofcttlBl^ttifi©{S^I F©MSPliSDH-fe^$/a>^j#i:im 
«HC-f0#£HfTU 3J#*.fcg, SF^mTClCRR (Reverse Request) 

o 

[0 0 6 4] 

^©ynhnMilTU-TCG. 8 4 1 IC#^*IT S D H(DA P S (Au 
tomatic Protection Switching) t. M \5 : h<Di$@zM'V% Z> (ITU-T Recommendat i 
on G.841, Types and characteristics of SDH network protection architectu 
res, 1995#Rg) . 33.7?lil + 1 ©AP S % >-^x>X"PtjKv^L» N 

Zlt (1 : N©AP S©»^tt&J£j&#i£tt©^M»fc«) . SDH©-fe*S/ 
a >-$J# IZ *)#lt> £ fW D M - N Wfr £> J± A*-f2J#GD J: 5 M A 3 r £ ^T* $> Z> 

[0 0 6 5] 
[0 0 6 6] 

BP*>> 06 1C^VaT, *^>f T> hrasi«iiSSI F 5 1 lCJR^£*lT 
V*S#, Zl*l«#8t(D<B&j}f- hSr^ofe I F 5 lrt{:SONET/SDH« 
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[0 0 6 7] 

[HI] 
[H2] 
[H3] 

w <d ytfcm i/ x-x- a ic as w & m^m&n — m * ^ -r h 

[H4] 
[05] 
[H6] 

Hf#©M3] 

10, 40: WDM- NW, 11, 4 1 : T DM^jH^g, 12, 4 2 : WD 
M-MUX/DMX, 1 3, 4 3 :4 0G NE-OpS, 21 :DPT'J>^ 
, 22:BLSR, 23 : STM-16LT, 2 4 :WS, 25 :GSR, 26 
: G b E> 3 1~3 4:CLKM«MM, 35 :^ftCLKBITM 
iiSI, 3 6 : OH INS/DRP, 3 7 : #£&#/is*ffi 38: 
MUX/DMX, 51~53:filIF, 5 4 : T DM&tfg9IO H#A • tt*g 
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